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IHIS reviewv is based on a study of the records of two hundred cases of acute
intussusceptions admitted to the Royal Belfast Hospital for Sick Children during
the ten-year period 1943-1952. The cases were consecutive and unselected, and
occurred in 187 infants and children under 12 years of age. All cases of intus-
susception are normally admitted to the surgical ward, and all the cases reviewed
were treated surgically, except for the only three children whose intussusceptions
were unintentionally reduced by (liagnostic barium enemas. During the review of
some of the case histories, difficulties such as inadeqjuate notes made during war-
time were encountered. Onily those findings that were actually recorded have been
included in the statistics.
AGE AND SEX.
One-third of the cases xxere in girls, a finding that agrees with that of most
other authors, although Morrison and Court (1948), in the north of England, found
that 45 per cent. of their cases wvere girls. The ages ranged from three weeks to
eleven years. Three-quarters of the patients were one year old or less, and 42
per cent. of the cases occurred in the first six months of life. The condition was
commonest betxveen four months anid eight months, and 112 cases occurred in
this age group.
SEASONAL INCIDENCE.
T'he difTerence between the number of cases occurring in the various months was
not great, and did not appear to be significant. Only a very few children suffered
from upper respiratory infections or gastro-enteritis at the time of the attack.
DURATION OF SYMPTOMS.
Table I shows the relationship between duration of symptoms and mortality,
and underlines the importance of early diagnosis and treatment.
TABLE I.
I)Uration of sym,ptomlis Cases Deatihs Per cent. fatal
0524 hours - - - 14.3 .. 0 ... 0
24-48 hours - - - 28 ... 8 ... 28.6
Over 48 hours - - - 1 ... 41.2
Unknown - - - - t . 1 .
tIOTAI, - - - 20)) ... 1 8
117SYMPTOMS AND SIGNS.
The classical signs and symptoms consist of colicky pain, vomiting, a palpable
tumour, and the passage by the rectum of blood resembling red-currant jelly.
Unfortunately, all four are not often present together in the first twenty-four hours,
when it is important to make the diagnosis, and some may never appear.
In this series, vomiting was the most frequently recorded symptom, being present
in 182 cases. Pain was recorded as being present in 162 cases. The findings of
Morrison and Court (1948), Gibbs and Sutton (1943) are similar, but most authors
mention pain as the presenting symptom, and the one most constantly present,
although it may be absent in young infants.
The passage of blood and mucus per rectum, or blood on the examining finger
was noted in 158 cases. These figures refer to the macroscopic blood, and in no
negative cases were the faeces examined chemically for blood. The bowels opened
normally in one-third of the cases after the onset of symptoms. In 132 of the
patients (66 per cent.) a tumour was palpable per abdomen without an anResthetic.
However, there has never been any hesitation in giving an anaesthetic to palpate
the abdomen in a doubtful case.
The apex of an intussusception was palpated per rectum in only ten cases, and
in a further three cases the intussusception was presenting externally. Marked
tenesmus and convulsions were each present in three cases.
About one-third of the infants in this series showed the "knees up" sign, and
some of the children sat up or went into the knee-elbow position during spasms.
The Signe de Dance gave negative or equivocal results and was not felt to be of
much value.
Most of the patients were operated on in about one hour's time after admission,
before their temperatures had stabilised. Consequently no detailed figures for
pre-operative temperatures are given, although the temperatures and white cell
counts were often raised.
PRE- AND POST-OPERATIVE TREATMENT.
In the whole series, only 13 per cent. of the patients received parenteral fluid
therapy, though a few more had rectal saline. However, in the last year covered
by this review, about one-third of the cases have had intravenous or subcutaneous
fluid.
There is no doubt that careful pre-operative and post-operative care, carried out
in conjunction with the anaesthetist and paediatrician, is most important.
Dehydration should be largely corrected before the child goes to the theatre. Most
of the seriously ill children, and all those who have had resections, will require
blood, 10 ccs. per lb. body weight, during and after the operation. Basal fluid
requirements can be administered parenterally, 70 ccs. per lb. body weight, about
200 ccs. of the to.al being Ringer-lactate solution, and the remainder 5 per cent.
dextrose in water (Hamman, 1952).
A fine stomach tube is normally passed in any case of intestinal obstruction prior
to going to the theatre. Antibiotics were only given in cases where there was some
infection present before operation, or when infection developed in the post-operative
period.
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TIhe abdlomen was usually opened through a lower riglht paramedian incision, but
in a few cases a gridiron, an oblique muscle-cutting or a midline incision was
used. The operation notes in one-quarter of all the cases state that free fluid and
enlarged mesenteric glands were present. However, the surgeons, under whose
care these young patients have been, are agreed that enlarged glands are present
in almost every case, no matter how early. Table II shows the number of cases in
each of the different types of intussusception and the associated mortality. The
ileo-colic group includes those cases describe(d as ileo-cacal; ileo-ileo-colic types
are included in the compoundi group. In the ileo-ileal group there was one example
of a multiple intussusception with five separate invaginations. In eleven cases the
type was not stated or could not be deduced fromn the description given of the
reduction or of the resectedl specimen.
TABLE I1I.
CASES I)EA II S
Type Number Per cent. Numlber Per cenit.
Ileo-colic - - 148 ... 74 ... 11 ... 7.4
Ileo-ileal - - 18 ... 3 ... 16.7
Colo-colic - 14 ... .. ... 0
Compouni - ... 41 ... 2 ... 0
Unclassified - 11 ... 5.5 ... 2 ... -
The operative procedure consiste(d of simple reduction in 183 cases. 1l'wo infants
died on the table before reduction could be attempted. The intussusception was
found to be irredlucible in twelve cases (6 per cent.) In one of these cases an
ileo-transverse colostomy alone was performed but the child (lied. Resections were
carried out in eleven cases. Nine of these children liad end-to-end( anastomoses,
with three survivals; in txvo cases occurring early oni in the series a Mickulicz type
of resection wxas performed, but both children died. In this series of two hundred
cases, three ileostomies were performed and all the patients survived. The appendix
was removed in one-sixth of the cases (usually when the child wxas in good
condition), an(d its removal did not appear to affect the mortality adversely.
Possible -etiological agents were found at operation on eleven occasions. They
consisted of four Meckel's diverticula, two polyps, one enterogenous cyst, one
adherent tuberculous gland, a gross malrotation of the gut, a fibroma and one
lymphosarcoma of the ileum (this child subsequently died from his sarcoma, but
his death is not included in the mortality figures for intussusception).
POST-OPERATIVE TEMPERATURE ANI) COMPLICATIONS.
The average maximum temperature after operation was 101.7° F.; this usually
fell to normal in 48-72 hours. The average number of (lays in hospital for the entire
series was eight.
One child (a recurrence) suffered a complete breakdown of his wound on the
seventh (lay; he recovered. In two cases there was a partial breakdown of the
wound, and another child subsequently dleveloped an incisional hernia. In only
four cases was post7operative diarrhoea troublesome.
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There were sixteen deaths from intussusception in this series of two hundred
cases, giving a mortality of 8 per cent. In the last one hundred cases there were
six deaths. Of the fatal cases, five patients had been ill for forty-eight hours, and
seven had had symptoms for over forty-eight hours. Resections were necessary
in eight out of the sixteen cases. No child was denied the benefits of surgery even
if it appeared moribund.
RECURRENCES.
Twelve children suffered from recurrences, the interval between attacks varying
from five days to nineteen months, the average interval being six months. A
one-vear-old girl had three separate intussusceptions within a period of three weeks.
DISCUSSION.
Morrison.and Court (1948) have given an excellent account of the symptoma-
tology of acute intussusception and its early diagnosis. As in the present series,
they found that vomiting was present in almost 90 per cent. of cases, while pain,
the more dramatic symptom, was present in 81 per cent. As almost three-quarters
of the cases occur in infants aged one year or less, the presence of colicky pain
must be deduced from the infant's crying, screaming or restlessness, and there
are many causes of these symptoms besides intussusception. From a study of the
case histories in this series, it would appear that a correct diagnosis is most likely
to be missed when vomiting is the first symptom, especially if some diarrhoea is
present, when a diagnosis of gastro-enteritis will suggest itself. According to
Spence and Court (1950), a general practitioner (in N.E. England) will, on the
average, see only six or seven intussusceptions in a professional lifetime, and when
it is remembered that a third of all cases will have a normal motion after the onset
of symptoms, it is easy to see how a diagnosis of intussusception may be missed.
The passage of blood per rectum will, of course, result in the child being admitted
to hospital, but in some cases it is a late symptom, and Morrison and Court (1948)
found it was entirely absent in one-quarter of their patients. The passage of blood
per rectum is commoner in infants than in older children and is more likely to be
absent or delayed in the dangerous ileo-ileal type of intussusception. Early
diagnosis is most important if fatalities are to be avoided, but all the three main
symptoms of pain, vomiting and the passage of blood are present in the first
twenty-four hours in only 40 per cent. of cases (Elliot-Smith and Ward-McQuaid,
1953).
In all cases a good history obtained from the mother or guardian is most
important, and Morrison and Court send for the mother if she has not accompanied
the child to hospital. A good history suggests the diagnosis in the majority of cases,
and to avoid errors it is best to be "intussusception minded," and to perform an
examination under an anaesthetic or by a barium enema if in any doubt.
In this series, a tumour was felt in two-thirds of the patients. Other observers
have been able to feel it in a rather higher percentage of cases, and Lett (1909)
reported finding a tumour in every one of twenty-four cases. Gross and Ware
(1948) state that if a tumour cannot be definitely felt there may be a feeling of
120fulness or resistance in the upper abdomen, and they stress the value of bimanual
palpation. The costal margin, distension or muscle guarding may hide the tumour.
As mentioned previously, enlarged mesenteric glands are found in most cases.
Clubbe (19f21), Dennison (1948) and Elliot-Smith and Ward-McQuaid (1953) made
a similar observation, but no author appears to have advanced an adequate reason
for this enlargement. It can occur in cases of only a few hours' duration, before
there is any evidence of strangulation or acute obstruction. Bassett states that the
glands are sterile on culture, and the pathologist usually reports that they are
normal or show lymphoid hyperplasia or mild inflammatory changes (which could
be chemical or bacterial in origin). Perrin and Lindsay (1921) mention the
possibility that enlarged glands may obstruct the lymphatic return from the bowel
and increase (or cause) enlargement of the lymphoid patches in the gut wall which
may then form the starting-point of an intussusception. The large amounts of
lymphoid tissue in the terminal ileum during the first year of life, and the numerous
glands normally present in the ileo-caecal region, would account for the age and
regional distributions of intussusceptions.
In Britain and North America most cases of intussusception are treated by
operation as soon as the child has been adequately prepared, while in Australia
and Scandinavia reduction by enema is favoured in many centres. Three patients
in the present series had their intussusceptions reduced by barium enemas, but
the reductions occurred unintentionally during diagnostic examinations. All the
other cases were operated upon. Simple reduction within the abdomen is the
treatment of choice, and it is usually easy to milk the intussusception back to the
ileo-caecal region, but there may be some difficulty in the final reduction there.
A few minutes' compression of the mass in a warm, moist swab may lessen the
cedema and render reduction possible, but in 5 to 10 per cent. of cases the intus-
susception is irreducible. Some cases of many days' duration are still reducible;
others are irreducible after twenty-four hours (Ravitch, 1949). With a mobile right
colon strangulation may be delayed, while it is likely to occur earlier in ileo-ileal
intussusceptions. But sometimes a strangulated and gangrenous intussusception
is still reducible, and this fact, along with the uncertainty about the state of any
ileal component in the invagination, are the main disadvantages of therapeutic
enema reductions. The blood supply of the ensheathing layers may be impaired,
and this may not be obvious at the time of laparotomy (Jones, 1953).
There are three different ways of dealing with the problem of the irreducible
intussusception-by resection and end-to-end anastomosis, by a Mickulicz type of
resection, and by a short-circuiting operation. The relative values of these different
procedures has recently been discussed by Hamman (1952) and Elliot-Smith and
Ward-McQuaid (1953). Resection and end-to-end anastomosis is the ideal treat-
ment, but has not given good results except in the hands of those especially skilled
in intestinal surgery. Dennis (1947) reported nine cases treated in this way, with
no deaths. He used a one-layer anastomosis with interrupted Halsted sutures,
although, when the lumen of the bowel was small, a catgut basting stitch was
inserted first, and withdrawn before tying the Halsted sutures. Gross and Ware
(19P8) favour the use of a Mickulicz type of resection, and with it have had a
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this method are, first, that there is no chance of peritoneal soiling, the resection
and possible decompression of the proximal limb being carried out after the incision
is closed and sealed, and, second, that only a relatively short anaesthetic is required.
As well as in irreducible cases, or when the bowel is perforated, Gross andl Ware
also use this procedture in very ill babies in whom attempte(d re(luction may cause
fatal toxaemia. Gibbs ancd Sutton (1943) state: "The Mickulicz procedure can be
more rapi(dly executed and its use, when the patients' condition is critical, may
mean the (lifterence between a live child with an enterostomy and a dead one with
an anastomosis." They point out that infants tolerate the loss of SUCCUs entericus
very badlv, but (Gross anl \N'are begin crushing the spur in a few (lays andl close
the enterostomv on the sixth or seventh dav.
Recentlv, Jones (1953) has describe(l a mo(lification of the Mickulicz type of
resectioni. He reopens the abdomen in forty-eight hours and a side-to-side
anastomosis is performed. Jones reports only one death in a series of nine cases
treate(d bv this method in 1951-52, and no deaths in eighty-two cases of intus-
susception treated by operative reduction (luring this perio(l. Some form of
Mickulicz resection would appear to be the best type of operation for use by those
without a considerable experience in performing intestinal anastonmoses.
White an(l Dennisoni (1952) have recordedl their results with ileo-colostomy in
cases of irreducible intussusception. WVhen the sheath was viable, the unreduced
mass was retureled to the abdomen after performing the anastomosis; if the
viability wvas doubtful, an anastomosis W.as rapidly carried out and the mass
exteriorized. TIhey ha(d only four (leaths in sixteen cases so treated. Elliot-Smith
atid WVard-McQuaid (1953) also recommend the short circuit operation.
TIhe possible disadvantages of this method are that there may be some peritoneal
contamination aroun(l the anastomosis, and that the abdomen must remain open
for rather longer than with the Mickulicz resection. In all these gravely ill children
gastric aspiration and itntravenous fluids are essential, and nursing in an oxygen
tent is mllost valuable.
All authors are a-reed that prolonged attempts at reduction will greatly increase
the mortality should resection eventually be necessary. White and Dennison have
suggested that the anaesthetist should call out when five minutes (or some such
predetermined interval) have elapsed since the abdomen was opened, and this idea
seems worthy of general adoption.
rhe recurrence rate in intussusception is usually stated to be 1-2 per cent., but
in this series 6 per cent. suffered recurrences, one child having three separate
intussusceptions. Hipsley (quoted by Clubbe, 1921) had a child with four intus-
susceptions over a twenty-month period, and Fraser (1939) reported a similar case
in a girl of 21 years. Wansbrough and Cram (1952) also mentioned a case which
had three recurrences, and a further case in which the intussusception recurred on
four occasions. Although a recurrence usually takes place some months after the
first attack, Macfarlane and Thomas (1954) have pointed out that it may occur
within a few days and may affect a different part of the bowel. Our own experience
has been similar. Recurrent cases may require an ileo-caecal resection (Gross,
1221953), but in general Ladd and Gross (1941) advise against the use of preventive
procedures because (a) they increase the primary mortality, (b) recurrence is rare,
(c) the mortality in second intussusceptions is low because the parents will quickly
recognise the symptoms, and (d) the procedures described do not prevent re-
currence. Indeed, in a series of seventy cases of intussusception quoted by Aird
(1949) there was only one recurrence, and that was in the only child in the series
in whom a procedure to prevent this had been carried out.
SUMMARY.
1. The symptoms, signs and treatment in two hundred cases of intussusception
are reviewed.
2. There were sixteen deaths in the entire series. In the last one hundred cases
the mortality was 6 per cent.
3. The importance of making an early diagnosis is emphasized, and it is
pointed out that some of the classical signs and symptoms may be absent.
4. The advantages of the Mickulicz type of resection in irreducible intus-
susception are described.
a. A recurrence rate of 6 per cent. is reported.
I wish to thank Professor H. W. Rodgers and the surgeons of the Royal Belfast Hospital
for Sick Children for allowing me to make use of their case histories, and for permission to
publish the results. My thanks are especially due to Mr. Ian Fraser for much help and
encouragement in the preparation of this review.
REFERENCES.
AIRD, I. (1949). A Companion in Surgical Studies. Edinburgh: Livingstone.
BASSETT, W. W. (1953). Personal communication.
CLUBBE, C. P. B. (1921). The Diagnosis and Treatment of Intussusception; second
edition. London: Hodder & Stoughton.
DENNIS, C. (1947). Ann. Surg., 126, 788.
DENNISON, W. M. (1948). Glas. med. J., 29, 71.
ELLIOT-SMITH, A., and WARD-MCQUAID, J. W. (1953). Post-grad. med. J., 39, 414.
FRASER, I. (1939). Lancet, 1, 874.
GIBBS, E. W., and SUTTON, W. (1943). Surgery, 14, 708.
GROSS, R. E. (1953). Surgery of Infancy and Childhood. Philadelphia and London:
Saunders.
GROss, R. E., and WARE, P. F. (1948). New Engl. J. Med., 239, 645.
HAMMAN, J. (1952). S. Afr. J. clin. Sci., 3, 77.
JONES, J. D. T. (1953). Brit. med. J., 2, 1304.
LADD, W. E., and GROSS, R. E. (1941). Abdominal Surgery of Infancy and Childhood.
Philadelphia: Saunders.
LETT, SIR HUGH (1909). Lancet, 1, 534.
MACFARLANE, D. A., and THOMAS, L. P. (1954). Brit. med. J., 1, 559.
MORRISON, B., and COURT, D. (1948). Brit. med. J., 1, 776.
PERRIN, W. S., and LINDSAY, E. C. (1921). Brit. J. Surg., 9, 46.
RAVITCH, M. M. (1949). Surg. Clin. N. Amer., 29, 1543.
SPENCE, SIR JAMES, and COURT, D. (1950). Brit. med. J., 2, 920.
WANSBROUGH, R. M., and CRAM, R. W. (1952). Canad. mned. Ass. J., 67, 307.
WHITE, M., and DENNISON, W. M. (1952). Brit. J. Surg., 40, 137.
123